Background and Aims: This study was performed to determine
stratification in various heart diseases, and hence represents one of the most important diagnostic and therapeutic substances to be introduced in the last decade. 1, 3, 4, 5 Off-pump coronary artery bypass (OPCAB) grafting via median sternotomy is a revolutionary procedure that results in fewer postoperative complications and less myocardial injury. 5 Despite the advances in operative techniques,
OPCAB is still accompanied with the inflammatory response caused by surgical trauma or reperfusion injury, and is associated with significant risk for postoperative cardiac events. 6, 7 The predictive value of BNP in cardiac surgeries including OPCAB has shown some promising results. 3 Elevated BNP levels can provide valuable information in the risk stratification of the patient, and may also help in disposition decisions.
Present study is focused to elaborate the changes in BNP levels at different times during the perioperative period in patients undergoing OPCAB surgery in order to correlate the data with interim clinical status of the patient.
MethOdS
This prospective observational cohort study was conducted in cardiac surgery department, of Tianjin Chest Hospital, Tianjin, China. The data was collected within eight-month period from October 25 2010 to June 10 2011. One hundred and forty five consecutive patients undergoing OPCAB were included in this study. Blood samples for BNP measurement were obtained within 24 hours before surgery and serially at 6 hours, 12 hours, 24 hours, and 7 days after the surgery. BNP was measured using the Triage B-type natriuretic peptide test (Biosite Incorporated, San Diego, USA).Blood samples were collected into Ethylene diaminetetra-acetic acid (EDTA) coated tubes containing 500 IU/ ml aprotinin. BNP concentration was determined by a competitive enzyme-linked immunosorbent assay (ELISA) in 96-well microtiter plates (micro-ELISA). 8 The test was approved by the local ethical committee. Informed consent was obtained from all patients. Patients were excluded from the study if they had severe renal dysfunction or liver failure and/or pre-existing autoimmune diseases.
Standardized anesthesia was used in all patients, and OPCAB was undertaken through a median sternotomy. 
reSultS
All patients completed the test and there were no deaths. Table 1 . Table 2 . Preoperative BNP levels ranged from 5.2 to 796 pg/ ml. Hence the groups of preoperative BNP level were dichotonized to being less than 100 pg/ml and greater than 100 pg/ml. On serial follow-up, BNP levels increased over time after completion of the operation in both the groups.
The change in BNP over time is depicted in Figure 1 . computer-generated BNP cut-points were examined to calculate sensitivity and specificity. Prediction of the postoperative requirement of ventilator beyond 48 hours for higher BNP cut-point of 234 pg/ml had a sensitivity of 50%
and a specificity of 89% and the lower BNP cut-point of 142
pg/ml was more sensitive, with a sensitivity of 71.4%, but less specific, with a specificity of 52.7. The area under the curve (AUC) was 0.646. In this study, we have assessed whether BNP measurement carried out before and after OPCAB surgery could provide information regarding the outcome of the operation.
Various patient characteristics including gender, age and BMI and were assessed separately to find a correlation with the levels of BNP. We found a positive correlation between preoperative BNP levels with age of the patient.
BNP concentrations increase with age, as the left ventricle appears to stiffen over time, offering a likely stimulus to BNP production. 7 In a meta-analyses study, Balion et al. 10 described that among the demographic determinants, age was the most frequently reported determinant positively correlated with BNP. In the present study, however, we couldn't yield any strong association of BNP with gender, or the BMI of the patient.
Another important and novel finding of this study is that we found plasma BNP concentration was a predictor of cardiac function in patients undergoing OPCAB grafting.
Preoperative BNP concentrations were much higher in patients with LVEF less than 50%, owing to the low cardiac output state of the patients. Osman et al. 6 reported that patients whose LVEF was 40% or less had higher BNP plasma concentrations. We report that the preoperative NYHA also had a statistically significant correlation with preoperative BNP which justify that patients with symptomatic left ventricular systolic dysfunction have increased BNP levels that correlate with NYHA classification.
As BNP is rapidly released by myocytes and disappears rapidly from plasma because of its short half-life of 22 minutes, 11 we investigated its use in patients undergoing OPCAB surgery. We observed that the BNP levels rapidly elevated after the operation and remained higher than the preoperative level in our patient population. It is postulated that the increment of BNP levels in CABG patients may be due to the augmented regional wall stretch induced by perioperative myocardial ischemia in a non specific way. increased length of ICU stay and longer hospital stay. 5, 7, 14, 15 The duration of mechanical ventilation is commonly interpreted as an important marker of disease severity. ROC curve revealed 12 hour postoperative BNP level of higher cut-point of 234 pg/ml had a sensitivity of 50%, a specificity of 89%, and the lower BNP cut-point of 142 pg/ ml had a sensitivity of 71.4%, and a specificity of 52.7%.
It should be noted that BNP, despite high specificity and accuracy, had low sensitivity and positive predictive value in our study. The AUC for requirement of ventilator beyond 48 hour was 0.65. But having only 14 positive subjects with longer weaning period in our study is the most likely explanation for obtaining this satisfactory AUC value.
Nonetheless, this report seems very promising for future studies with more statistical power. At this conjecture, it can be suggested that BNP levels are best used not as a "standalone" test, but in conjunction with existing multivariable risk indexes.
A few limitations of the present study are noteworthy.
Our study is lacking the results of the long-term followup. Aside from heart condition, BNP levels may also rise in pulmonary embolism, pulmonary hypertension, renal failure, cirrhosis, and conditions common in intensive care units. 16 More importantly, in this study we did not document all postoperative predictive values of BNP, for example, incidence of postoperative atrial fibrillation, postoperative infection, and re-hospitalization. A more definite conclusion about assay specific perioperative BNP cutoffs for risk prediction and estimation of prognosis after OPCAB surgery will require further studies.
cOncluSiOn
This study suggests that plasma BNP concentration can be beneficial in predicting the risk and operative outcome in patients undergoing OPCAB grafting. We strongly believe that BNP is a valuable, inexpensive, reliable, simple and strong predictor of the outcome post-cardiac surgery and should be measured alongside the routine blood tests. We also suggest that it is incisive to more carefully monitor and cautiously manage patients with higher BNP levels for possible postoperative complications after OPCAB.
reFerenceS

